Activity 9-1 

The Nature of Organic Compounds 

For eat:h of the following paragraphs, numbered 1-6. choose words from ihc word list to fill in the 
blanks in that paragraph. Some lists group words thai have contrasting meanings. 

1 . Origin and scope of organic chemistry 

Word List 

bonds four organic 

carbon living petroleum 

compounds molecules produced 

Organic chemistry is the branch of chemistry that deals with the reactions and properties of 

the compounds of the clement '^^^°'' In the early days, the term or^flmr was 

applied to compounds found only in ' organisms. U was widely believed 

that organic compound* could be P'°'^"'=^'' only by plants or 

animals. However* in 1828 urea was produced from ammonium chloride and silver cyanaie by 

Friedrich Wohler as the first . "^""^ compounds to be synthesized in the 

laboratory. Earlier beliefs about the nature of "^"^ compounds were dis- 

carded and except for a few kinds of compounds such as the oxides of carbon and the 
carbonates* all carbon compounds came to be considered as organic. 
Today, organic chemistry is the largest and most important branch of chcmislry. The work of 

most chemists deals with "^"^^ compounds. A very large number of organic 

compounds of many different types are known. This diversity exists because each carbon atom 

can form !!11! covalent ^2!!^ wiih atoms of other ele- 
ments and* more importantly, with other "^'^ atoms. There appears to be 

no upper limit to the number of "*" atoms that can be bonded together to 

form very large "'p'*^'" . 

2. Characteristics of organic compounds 

Word List 

nonelectrolyies/electrolytcs positively/negatively soluble 
nonpolar/ polar organic solvents 



Molecules of °^B"nic ^ compounds are generally nonpolar and rend fo dis- 
solve in "^"pp*'^ solvents. Most of these molecules are not very soluble in 

polar sohrtnts 5uch as water. However, some molecules such as ethyl alcohol 

and acetic acid are sufficiently M?[ to be '^}}^ in 

water. Compared lo the elecirolyiic properties of mo&l Inorganic compounds, most organic 

molecules arc generally „ no».i«»o^f> . 



3. Boiling points and meitlng points of 
organic compounds 

Word List 

high/low solids/liquids/gases 

iniermolecular strong/weak 

polar/nonpolar 

The molecules of some organic compounds are nonpolar or only slightly — i — L 



Because of ihis, the mtarmoi^cm.r f^^ccs arc 1^ ■ In the 

laboratory ihis characteristic is observed as relatively ^^ melting points. 

[^r: boiling points. ^^ heais of vaporization, and 

^ vapor pressures. At ordinary [emperatures, most inorganic substances 

are generally solids, while many organic substances are ^"'"'"^ or ?f^! 



4. The reaction rate of organic reactions 

Word List 

activated faster/slower ions 

beiween/within forces rapidly/slowly 

covaleni/ionic high /low organic/ inorganic 

There is strong "^''^"^ bonding bstwfln atoms within 

organic molecules. In order to undergo chemical changes a significant amouni of rearrangement 

of bonds is required. This, in turn, requires a \li^ energy of activation. 

For these reasons, Jc^iv'^t^ complexes, the intermediate structures in reaction 

mechanisms do not form readily. Thus, organic reactions lake place more do«w 

than motjanK reactions. Inorganic reactions proceed ai 



rates because the *°^"^ of attraction between positive and negative 

increase the likelihood of forming the '^"'"^ com- 



[on^ 



plex. 



5. Bonding in organic compounds 



Word Lisi 

angle molecular/ionic tetrahedron 

meraU/nonmelals share/transfer four 



In molecules of organic compounds* each carbon atom forms the equivateni of 
_ bonds to other carbon atoms as well as other kinds of atoms . The ~ valence 



IDHt 



ink 



shart 
thKt 



electrons of carbon can form _ "*"' single covalent bonds. These bonds are di- 
rected toward the four corners of a regular ^^^_^ tttrahtdron -j^^ ^^^^^ 

between any two of these bonds is 109^'. This 

is sometimes called the tetrahedral angle. Adjacent carbon atomic can 

one, two, or three pairs of electrons. Carbon atoms can also 

one, two. or three pairs of electrons with atoms of other elements, 

usually other nonnwah -j^^ forces of attraction between organic molecules 

cause them lo form "'"'""'" solids. 

6. Classification of organic compounds 

Word List 

decreases increment 

chemical intermolecular 

homologous number 

increases structures 

Organic compounds can be classified into groups having similar molecular 
"^"""^ and similar ''*""'°^ properties. Such groups arc 



called ^°"^°^°'°" series. Each member of a '"""°*°*°"' series 

differs from the preceding member by a common , As members of a 

series increase in size of molecules and H!!!^ of electrons, the strength of 

the inttnnotolif ^^^^^^ primarily van der Waals forces, \naum 



As the strength of these <flt>rmoltular ^^^^^^ increases, boiling point 

iffciww ^ melting point inamm ^ ^^^ vapor pressure 



dicrmn 



Activity 9-2 

Hydrocarbons 



1 . What are ihe only iwo elements in a hydrocarbon? T*'*t—_ 

carbon 



anU 



2, What is an aliphatic hydrocarbon? 



kiydrocMton wrtli opM dull nnkctort - fftk«r rtrn^t «r hiMcfcad 



3, What is an aromatic hydrocarbon? 



mv hydrocarbDn tti«t hn ii l«»1 OIM b«iu«ai« H«i 



4. What is a homologous series of hydrocarbons? 

fiinnu1« 



i nnvi in mrtiidi Mch mtmhv hn thi nmt vtmral 



5. How does the structural formula of one member of a homologous series of hydrocarbons 
differ from the next lower member? th* ^^^ """iJ^r h« « *ddwom ch, k»p tctf.d th. i,«*m«tJ 



Aliphatic hydrocarbons 

Complete the following table to show the relationship between three homologous scries of 
aliphatic hydrocarbons. 









Alkan«s 




Alkenes 


Alkyne» 


6. 


Other namc(s) 
for scries 




piriffini 


- 






•c«tYl**« »ri«i 




7. 


General formula 




CnH2n>Z 


CnH^r. 




CnHjrt-a 




8. 


Scries increment 




CH, 


CHi 


9. 

10. 


Siniciural formula 
for characteristic 
carbon-carbon bond 


1 I 

^c-c- 

J 1 


:;c-c< 


-c-c- 


Suffbi for name 


-«M 


-tm 




-ya« 




Names and 

molecular 
formulas 
up ro [he 
5-carbon member 


(I) 

<3) 


fnvtktiH CH, 
















«ihM* CfHt 


(2) 
(3) 
(4) 
(5) 


ttl»tMCjH4 


(2) 

0) 


ffl*VMC,Hj 




prDpln« CjHg 


propifit CjH, 


PFOpVIM CiH. 




(4) 


bottiwC^HiQ 


bunnt C^Hi 


<5) 


butyiM C^Hfl 




(5) 


PMQM CtH„ 


PHt«M C^H.D 


pMtvot C^Hb 


11. 


Structural formula 
for 3-^arbon 
member 


1 1 1 
' 1 




1 1 1 

'C-C-C- 




-csc-c- 





Aromatic hydrocarbons 

12. What is the general formula for the benzene series? — ''^"^"^^ 



1 3 . What are the names and formulas for the firsi two members of the benzene series? 

CbH* - hen2tn«; CHa ar C«H«CHi - tolinnt 



14. Members of the benzene series are '"'""'^ {atiphatic/ aromatic) hydro. 

15. Why are members of the benzene series considered to be hydrocarbons? """'" " 



fttaminii cifbod ind hydroftn. 



16- Draw a structural formula for benzene that shows its bonding structure as an average of 
single and double bonds. 

H 

H 




Isomers 



17. What are isomers? 

dif1«nni physiul ind chvmictL proptrti«i. 



Cnmpotindi having Oii «m» »nol«ul>r f ormuH hui dtfffint ffnictur,! torfnuKi, grvini fhwi 



18. The simplest aikane that has isomers is butane. What is the molecular formula for butane? 

CjHio 



19. Draw structural formulas for the two isomers of butane. Label each with its lUPAC name, 

t^ H HH H H ^ 

H-C-C-C-C-H H^C-tf-C-H 

III! u r u 

H H H H H-C-H 

butin« H 

Z-mathylprDiUM 

20. Draw structural formulas for the three isomers of peniane. Label each with its lUPAC 



name. 



H 

I 



H H H H H-C-H 

' ' ' ' - <f-C-cJ-H H I H 



H H H H H 

I 
C 

I 



h-c-c-c-cm:-h h-( 

iil i^ Uh h h I h h-c-c-c-h 



p„t.« H-C-H H I H 



H H-C-H 

Z^mtitivlbDlana H 

Z^-dimtthvlpropiH 



Petroleum 

21 What is Deirolcum'' ' ^"^^ coniiitinj prmifHy of titiirmil hyilfKirboni; it miy ilu contiiii ctrtalfl 
unsitufitti! hyJf otirlmii!, sromitlo, ind alfur and nitro jen dirivitiws 



22. List six kinds of chemical producls oblaincd from pclroleum, '* " 



knonni diiitllual inininloil 



P^PP"" Waim oil homt hutinj fuel, psltoleum jelly, rtc, 

23, Whai propcnies permit ihe use of fractional distillation as a means to separate petroleum 
into useful comoonents? ^^ i^*'*^^ useful campontmt hm diffennt liollin(| points. As the timptfitun of 

the mixtiin mchn the b.p. af a pirticultf csmpflnint, thit componint liiw the mixture t\ a git ind h miiwti and 



24. Describe the process of cracking as used in petroleum reHning. A cittlya b uwI to bfiifc liry 
mobculn down into ynillsr maleculef with Iom boilinii points. 



NAMING HYDROCARBONS 



Name 



Name Ihe compounds below acceding to (he lUPAC naming system 



2. 



H H H 

I I I 



H 



I 

H H H 



C ~ H 

I 



propone 



n-btcfcnc or 

H H H H 

till 
H-C=C-C-C-H 

I I 
H H 



5 



H 

I 
H - C 

I 



H 

I 
C 



H H 



buW^ 



H 
I 
- C 

I 

H-C 

I 

H 



H 
H 



H 



H-CeC-C-H 



prop>yirYe> 



h'ch3h ^^ 



I 

H-C-C-C- H 

I 1 I 

isobu+oio'c^ 



H H H 
I I I 
H-C-C^C- 



H 

I 

C 
t 
H 



H 



C - C ~ H 



H 



8 



2 - m^yl pa^m ; 



H 



H 

I 
C 

I 
H 



H 

I 
C 

I 
H 



H 



CH 



3 H 



c - c - c 

I I 1 

H H H 



- H 



H H 



H 

I 
H-C-H 

I 
H-C-H 



H-C 
I 
H 



I 1 

c - c 

I I 

H 



H-C~H 

I 
H-C-H 



H 

I 
C 

I 
H 



H 

I 

C - H 

I 
H 



3,3' 



STRUCTURE OF HYDROCARBONS 



Nome 



Dfow the structure Of the compounds below. 



1. ethane 

H-C-C-H 


5. elhyne 


2. propone 

* ' i 

H-C=C-C-M 

t 


6, 3, 3-dknethvl penfor^e 

H.^-c- -,).c-H 


3 2-buter»e 

H H H 14 
|4-C-C=C-C-H 


7. 2, 3-cllmettivt penfane 

H-C-C-C-c-c-H 
1 1 1 1 1 


4. methone 

H 


6. n -butyne 

H-CrC-l-c-H 



